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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resin 
composition capable of effectively responstng to various kinds of 
radiations and forming a pattern high in resolution and responsing to 
many uses by incorporating a copolymer having specified repeating 
units and solubilizable in alkali by an acid and a radiation- sensitive 
acid generator 

SOLUTION: This composition contains the radiation-sensitive acid 
generator and the copolymer solubilizable in alkali by an acid and 
having 3 kinds of repeating units each represented by formulae l-UI 
in which each of R1-R3 is an H atom or a methyl group; and R4 is a 
>7 C univalent alicyclic group, preferably, having 7-15 C. The 
content of the repeating units of formula I and that of the repeating 
^units of formula 11 and that of the repeating units of formula III in the 
total repeating units are usually 10-75 mol.% and usually 10-70 
mol.% and usually 5-50 mol.16. respectively. 
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;l/'7xx;UX;k1-xx;U:t=^^-» tr-><7p [2. 2. 1] 
-^yh-5-x>-2, 3-i^*;k+:+i/-f 5 Kx N- 

(4-^^;i/:7xxii/x;u*x;i/7|-+v') -7-::t+-y- 

tlfy-^^p [2. 2. 1] '^:7'h-5-X>-2, 3-v^^ 

*;u<K+i/<HKx N- (4-p<^;i/:7xxzi/x;ki^x 

JV^^z/) t:->^P [2. 2. 1] ^y^V"5, 6- 
=j-+v-2, 3->?*;U*C:^r->'f 3 Kx N- (4-p«^ 



(8) 
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( 2 - h 'J 7;U7|-p p< ^;U7 X - /l/7.;l/* - 
-X'?->v-raH\ N- (2- h'J7;U7hP^f^;U>'x- 

;l/*p^f^;u:7x-;UXJU/^-;U:t4^i/) v^7x-;i/^ 
N- (2- h'J77;U7|-p^9^;l/77x-;UX;U 
T^-ZU^+v') tr5/<7P 12. 2. 1] 
V-2, 3-v^*;l/<t?+W= H\ N- (2-h'J7;U 
:j-p>«5^;l/7x-;UX;l//tNZ:jl/:t+v') -7-7h+-y-e 
i/^P [2. 2. 1] ^:/h-5-xV-2, S-zyti 

;U/1t+i/>rH H\ N- (2- hU7;U:tPp<^;u:7x- 
;ux;u?^-;i/*=1rv') trs/^7p [2, 2. 1] ^f^v 

( 2 - h 7;u^p ^ 5^;U37 X - 

N- (4-:7;^7^-p:7x-;^x;^*- 
;^:t=^>/) X^v'V-rSK^ N- (4-7;l/:j"P:7x- 

p:7xz:;ux;U/1-N-;U:i-+S/) v^:7x~;i/^u-< = H\ 

N- (4-7;U:tP37x-;l/X;U*-;l/:t+i^) kf->^7 
P [2. 2. 1] 'Nyh-5-X>-2, 3-v^*;U*^ 
+->-<^Fs N- (4--7;U7|-P7xx;U7.;U/rxX;U:i- 

-7-*++ftfi/^7p [2. 2. 1] 
•~X>-2, 3-v^'*;l/<ft=\rv'-<a Ks N- (4-37/1/ 

*p:7xx;ux;l//l-NX/U7|-4^i/) ifi/^p [2. 2. 

1] ^T'^^V-S, 6-?^+^/-2, 3-i>*;b/1?4^i> 
N- (4-:7;U7|-p:7xx;UX/U/1-xx;U:i-=t^ 

10 0 5 4] (Bi^T 9 >^^>it^m 
z^T^J^9>it^tLT{t. mtfx TfBSi (2 8) 

[00 55] 
Mb2 8l 

H 

Ri'^-S02— C-SOg— R^^ ... (2 8) 
[0 0 5 6] [a; (2 8) iztSl^T. Rl7i5cJ:URl8tt 
/\P>r>H»7^;U=t^/US. /\pyvHg5Z'J-/US 

:j-P^^;l/X;U/1-xX;U) z/T^y^^y. tfx {->^P^ 
+i/;UX/l/*x;b) VT^J/^^y. tfx (:7xx;ux;l/ 
rJxX;U) v'TV';><'$^>. tfT. (p- h/l/XVX/b/t^x 
;U) v^7v^^^>. p^^/l/X/U/l-xxyu-p- h;ux>x 
;l/*x;u>^7^vy^4?>, 1 -i/^p^+i/;l/x;U/1-xx;U 
-1- (1, 1 -5^y5^;Ux^;UX/U*x;l/) v^T'^/:?^ 
^V. tiX (1, 1 -vp<5^/Uxf^;UX/l//1-xx;U) -JT 

[0 0 5 7] cnSO (B) ii^^SJO-S-B. h'J7;U 

*p^^vx/U/i-.vK> y:^7;i/*p:^^>x;U/i^> 



ffi. p-h;ux>::^;U/tv>K. 1 o-*>:77'-x;i/^t> 

(B) w^^m(o^wmL\^T\%. ex {4-t-::?'^ 

-hx ex (4- t-:r^;u:7ix/u) a-Kx'jL./ 
^ytU^ay^yxil^t-^^-^'. ex (4-t~7^^^yu 
7xx;U) a-KxC7p- h;ux>x;u*4t~hx ex 
(4- t-\/^;U7xx^l/) a-Kx'i^L.i o-A>7 
7--x;U;fx:?^- hx s>:7xx;i/3- Kx':>/^ h U 
p;><^>x;U<^:^- v':7xx;l/3- Fxr>/^/-:^37 
;b:i-p'?^^>X/U^rx^-— v:7xx;U3— Kx';7jUp 
- hiUx>x;u<h#^-F. v^^xx/i/a-Kx-^Zxi 0 

-*>'377'-X;U/1-v^-- h 'J3^xX/L/X/U/nx'!7L. 

h U :7;U7hpp«^>x;U/1-x^^- h u :7xx;ux/u* . 
X'JZxy^^-^^yUTfPT/^VX;!/*:?^-!-. hU:7xx>u 
X/l/ThX'^L.I 0-*>:77'-X/U7rN^^- 4-t- 

h+->>'xx/i/ . i/:7xx/uxyu*xr>/^y:^:7/i/:t 

P^^^'VX/b^^-h. 4-e KP+S^37xXiU* ^> 

>^;u • ;^^;ux;l/*x';7ixp- h;i/x>x;u<^*- hx 
N- (h'j:7/U7t-pp<^;l/X/U/l-xx;U7|-:*ii/) x^-vv 
-r^Kx N- (hU37;l/7|-p;><f^;l/X;U<rNx;l/^=^>') 
^^i/KS Kx N- (h«J:7;l/*^pp<^;UX;l/<hx;U:d- 
4^5/) v>:7xX/UVK5 Kx (hU>;U:*-p;><^ 
/l/X/U/1-vX;U7h+i/) ev^^P [2. 2. 1] ^7h- 
5-XV-2, 3-i^^*;U<t?+->-<5 Kx N- (hU37 

P y ^;UX/U*x;U:j-+ - 7 - :t ++t e-V p 
[2. 2. 1] ^yh-5-XV-2, 3~5>^*/U/1t+ 
i/^=Kx N- (hy:7;U7|-pp<^;UX/U*x;U;i-:*^ 

e-><7p [2. 2. 1] '^.y4^>-5, 6-*+-> 

-2, 3-i/:^;l/#:t^i>-rH Kx N- ( h U:7;l/7f-pp< 
5";i/X/u*x/U7h:^^s/) :^:75^;u-r= Kv n- (*>:7 
7'-x;U3j-vx;U7r-=t^5/) x<7-»<2Hx N- (A>:7 
T'-x/U/^xyUTt-^^i/) 37^/u-raKx N- it}>yT 

-X/U<rvX;U7t-4^i/) v^^^xxyU^K^ Kx N- (A 

>:7 7'-x;u*x/U7j-+i/) ei/^p [2. 2. 1] ^ 

yh-5-XV-2, 3-y*;l//1?+5/-r5 Fx N- 
(:6>:7 7--x;l//1->xyi/7|-+i/) -7-7)-++f ei^-^^p 
[2. 2. 1] ^yK-5-X>-2, S-y^/U^tC^^ 

S/'THFx N- (Av:7 7'-X>U4-xx;U:t+-» e->^ 

P [2. 2. 1] ^y^i>-5, 6-:j-4^i:/-2, 3- 

y^/b/l-C+ez-fS Fx N- (AV7'7'-X/U.txXiU:t* 
Fll^^if^dtA^T'^^o *%^ic 

fct^Tx (B) KS^S»Jt*x »3aT*$fctt2a«±=&S 
L T«ffi -r ^ e: i: 
[0 0 5 8] (B) S^^^9J<Dffiffl»«x (A) 

ftl OOMSBl/cUx iS^x 0. 5-'2 0a«gl5. » 

$L<«1-1 OBSgPT'S^c C(Dm^. (B) 

*9jcoi£s«/ro. 5fifig»*^T-«. mmc^-oTm 
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- [0059] mmwLvmwi 
*S5B^^t^5t^T^*. mmzj:v (b) mm±mts^i^c 

iimiitmtmm^mmr?> ^ ic j; »j , iiiA&^io^^^ 

IBiC (2 9) 
[0060] 
[<b2 9l 

r20 

r"-n-r21 (2 9) 

[0 06 1] (2 9) tCjSl^T^ Rl9x R20*jJ:i; 

#ti«{b^ i&LT. r^SiS^b^ ( I ) J i:t^ 

^ (j-xT. r#M^^b^!R5 (II) J iLN^o ) . mm 

(lll)j tl^-p. ) . ZSKS^Wib^s 

[0 0 6 2] ^mmit'^ (I) tLTit. mxn. n 

^;U7'5>x v-n-7|-^^;l/7'5>, i?-n-y^iU 
H; hUx^yUT'SV. hU-n-rPtf/l/7'5>< h 
U-n-'\+->;l/7'5>. h'J-n-'\y^;U7'5>, 

(II) tLTtts m7i\iS. X^U>->*7'5>. N. N. 



7'5yv'7iZ^/l'^^?>. 4. 4' -'JTs./'J-pjL- 

yi/x-T'jk 4, 4' --jy~.y^i/-J-y:Ly>. 4, 

4' -i^ZSy v'"7x-/U7'5 2, 2-t:'X (4- 
TZy-pjL-M rn/O. 2- (3-7'Sy7iX 
]V) -2- (4-7'5y:7ix;U) 7'P/\'>> 2- (4 
-ZS/^x-yU) -2- (3-t KP+->7x-/l/) 
:/ny<>'v 2- (4-7'5/7x-;i/) -2- (4-t: 
KP+->7x-;i/) -funy^ ^. 4-ex [1- (4 
-T'Sy^xXib) - 1 -><^;Ux^;l/] '-OHf^. 
1, 3-lf7. [1- (4-7'5/7x-/l/) -1-^^ 

^%l (lll)i:LTtt. mtf, /ICgx^UV'TS^. <K 
UZ'J/l'T'SVs >^/^7U7'5yx5^;l/7''5"J/l/7'5 K 

[0 0 6 3] BulBT' = K»^*fb^!tai: LTli. MfL 
If, z+Wl/AZS H\ N-^^yl/^yUAZS H\ N. N- 

hT'SHV N, N->?y^iU7'*hy'5 Fs 3^Ptr:j-y 
H\ '^>X7'5 H\ t^piJKVx N-pt^yUtrPU 

lyy. 1, 3-v'>^/U';7U7'v 1, 1, 3, 3-xh 
•7P«5^;l/';;U7'x 1, S-i^^x-yl/C/U^, h'J-n 

X-f5^y-;k 4-y^;U-i'~-Sfy-;k 4-y?;u 
- 2 - 7 X - yu-r 5 ^fV'-yi/^w-f = ; e-j 

v^>, 2-y9^iUbf'Jv'>. 4-^^/Ue'J>^>> 2- 
xf^yUtr'Jv>>x 4-x^;Hf ijv^v, 2-7x-;ue 
4-7x-/H:fUv^>. N-y^;l/-4-7x 
^yUeUv^V. X=I5=^>. XZI^VK. XZ19^>K7' = 

4-^f^/Ut/U*UX tr'^7v^>^ 1. 4-v? 
;><^/Utf'^-5v^V. 1. 4-v'7'+ftf->^^P [2. 2. 
2] :t<7^ym^mifiZLtti^T'^^. 
[0 0 6 4] Ctl6<D§S«««Wb^©5-5, 
it^ (I) . •s^««^m^6W^L<. ^fc, 

^M^fb^ ( I ) otpT'ti, h'J7';i/*;u7'2>ll«« 
itl»:»«L<, ■&smit^li<b^(D«t>T-i*. tfu-:^v 

m<Dmmmit. ( a ) i o o mms^m tcv. m 
1 5aa8PJj(T. »$L<»o. ooi~ioas 

gP. l*-e>lc$?* L<l*0. 0 p 5~5«MgPT'fe-5c C 

m{^ii^s>^. SEtt»$>jap»ja>^S3ej(o. 001 
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100651 ^<Dmm\ 

-r^cttT-**. fiJiB^ssitS'Jii^ mm'mcom^it 

h U x-i/ a Ui^X h t LT<©31®1t§«tta 

X^^UVXT^T'iJ/UX-T^^k <KU:l-+->x^b>:!|-U 
'T^Ux-T^ik <K';:t+^->X^U>:i--?9^;U7xx;Ux 
-7";k <J<y:j-+v'X^UV/x;b7i^;Ux-5^;k 
<K U x^ b >yj zi-;Ui?^ ■iz.b- h , U xf^ !✓ V'Jf 

LTt*. X7 h-y^^'E F 3 0 K E F 3 0 3. 

EF 3 5 2 {\—^L.-^a'$t^yi±m) . ^^fSyyyp 
XF 1 7 K F 1 7 3 (^B*-1'>+^b!?!Xl| 
S) . 7P^-KFC43 0x FC4 3 1 (tt^SX';- 

xi» («;) i^) . 7'+»-tflr-KAG7 1 0. +t-7ny 

S-382. SC101, SC102. SC103. S 
CIO 4. SC105. SC106 (Jflffi^ (») 

S) . KP3 4 1 aiS^b^XH (tt) m) . ?KiJ7P 

-NO. 75. NO. 95 mmitm'iit^Jim m) 
(A) AS^i ooma-sumtcv. mm. 2mm^&L 

T. t(0:i:^)l'^-^ (B) Kfg^SiJtcfEil-r^Ctlc 

««T'?5o ii^SiJroiB^Mti. (A) «B^tt1 0 0« 
SgPSfcyx 51^. 5 OBfigPWTT'S^c S/c. 
fcJ:if/S/i:«lii^%iB#r5C<t:li:J:y, SitgPWji 

[0066] SSI 

^@H5f><D;lS*V 5~5 0fifi%. »^L<« 

1 0~4 0SM%t%*<J:5lc. ^giJ(cl^-lc^ML/c 
©■6, mt*?LSO. 2/jmSJg©7-f;U^-T»*il-r 

mB^m<om^\z^-iE^^^mtLT\.t. mTHS. x 

5^U'>^7i;zi-;Ut/y'?^iUx-7^yU7'-fe7^-f-. x^ 
U>"5^Uii-/Utyx^yUx-7^;Uy'-bx-hx x^U 



vyj - n - -I^P tiUx-T^yUZ-tT^- h V 

x^UV^f y n -^^;Ux-7^;U7'H»?- 

h§©X^U>'?"U3-^U^/7';U+/Ux-7^;U7-bx 

-hS; yptfu>-jfu=i-;u^yp<^;ux-7^^k y 
ptfu>^^'j=i-;u^/x^;ux-^ik yptruv^f 
ui]-;u^y-n-ype;ux-5^;k :rptru>-j^"j 
a -/ut / - n - ■:/-9^/ux-7^/ uipro-^'p tf L/ > y U 3 
-/U^/T'Vl'^^/Ux-T^/US ; yptfUV^^^'Jzi-iUv^ 
^g^;Ux-5^;k 7'PtfU>'5^';=i-ik:^xf^;Ux-7^ 
;k yptf uv-f'Ja-yUv*- n -yp t°;l/x-7^;k 
yp tfuvy U =i-7Ui>- n--^=^ilx.-=7-)V^(r>yn 
tu>^fua-/uv>7'/u+/ux-7^ius ; yptruv^f 

'J=l-;l/ty;><5^/l/x-7^;l/7'^r5^- h. :fPt^UV'?' 
U:3-;l/tyx^;bx-7^;U7'-tr7^-h. ^p^UV^ 
g3-;u=Ey-n--?"Ptf;ux— T^ii/Z^T^-h. rp 
fcfUV-J^Uri-^U^y - n-:?"9^;l/x-7^/U7'-b7^- h 
^(D^P I^U^-y U P-^U^/7';U+yUx-7">U7'HZ7^ 

-his; ?LK;><^;k ?LKx^;k ?Lffin-ypf;k 
PLK i --rPtfiU^ODaKxXT^/l/S ; - 7*5 
;k S^i-T'S/k KKx^;k fflEn-yptf/k 

wmn—^yf-tw wm \ -^yf-iw yptr?i->Ki 
-:^ptf;k ypbf:t>^n-:r^;k :?"ptf?t->Ki 
-:?'f^;u«a)BIB)5«E*yki<>Kxx7^;HS ; t Kp+-> 
fPKx9^;k 2-t KP*->-2-.?<^;uype:t>M 
x^Jk 2-t KP:^v'-3-p<^;l/BSKp<^/k P<h 
=t^->ffp^x^;k xh+->itKx^;k 3-yK+->:?^ 
ptf:t>Ky^/k 3-> h+>':rpe7|-v®x^;k 
3-xh+->yptr:t>»;<9^/k 3-Xh:t^->:?fptf 
7t->^x5^;k 3-;>< h:^^v':?'^;U7'-b7^-h. 3-y 
f^;u-3-p< h+->:ff^/i/Z427^-h. 3-y9^;u-3 

-;>< h+>':/^;UyPtr:i-:?.-hv 3-P«f^/U-3-.^ 

Mxf^;k tf;H:f>Kp<f^;k t:;Uf>Kx5^;u^(Dfifi 
<DX7.x;US; h;l/x>. ^^-/i^yma^j^mmmit^m 
m : p< f^/ux^/u-jr h ^ p tf;!/-*- H V. .>< ^ 
yuzf^^/u-s^hv, 2-^y^/v. s-'sy^'yv. 4 
-^-f^yy. >">a^^v-yy^<D^i-ym: u-y 

-;'<5^;U7'-b hT'S Kx N, N-v^p<^;U7'-t KT'S 

<?vym<r>=7^vymm^m\f^^iiiS^T''^^. ens 

[0 0 6 7] Uv^X \-li.^-y(J>¥&^ 

fli#eic<J:oT. ^J^«x i/UnV'i'X/N-, 7';U5x 
•^7 AT-«S* nfe X/ \-«cD»«±lcS^-r « C t »c 
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sjt-rs. ^(Dmc^mtEti^WLiiiiiitLTit. (b) 

MSiRg^fJCDSIilCfSUTv 0ij7l(^. i ilii (iSS3 6 5 n 
m) A r FX+->^U-+f- (jfifil 9 3 

nm) -^-K r Fx^^v'^b— tr- (-»g2 4 8nm) H 

m:>^t\ Ji^^ 3 0~2 0 0°C. 5?^L<W5 0~l 
Vl/^'Jii^JSS-ffllV 1 0~5 0°C 31®^P^3 

o~2oofj>©^fe#T'3K®-r«c:<ttcj:y. m^©ui^ 

ZIUX 1, Z-VT^\f^i/'>U [5. 4. 0] -7- 
■J^Vx-bV. 1, 5-v>'7'+fli'->':7p [4. 3. 0] - 

5-y^>m<DT)\/ti') i4<b^(7)'>^ < 1 1 1 a*. 

iS^s 1 ~ 1 0 L < li 1 ~ 5 «a%CDSiJg 

[00681 

MwfeJ:tfM n 

^V- {») gGPC*5A (G2 00 0HXL 2*. 
G3 00 0HXL 1*. G4 0 0 0HXL 1 *) ^ffl 

t\ 5SS 1 . 0 = U U -y h/U/5J. •;§iil-Sj«7^ h 5 1: K 

'^fyy-f (GPC) (cJ:y^^Lfc 



<g»a (1 L 1 s) 

-y (1L1S) ©^inicjfj^rssjta^v 

*t^S^-:^7.^/^^^-><^S/J^^J■^ (/jm) ^'fV 
• T'^ K • X'^-X/N'^-V (1 L 1 S) (Df^mm. (1 
L 1 S) <tLfc. 

ftg^S (1 L3S) 

5-<V/\°^->(DlSitlSit@0. 2 6Mm(D*5ttfi:/\'-S'- 

> (1 L3S) ^^ti3(Dmim^tm^r^m^m^•. m. 

n55'r>/t4'->©g/J^^^^ (Mm) tilBllli/t^' 
-> (1 L3S) omiSim. (1 L3S) tLtcc 

mmm (ch) 

ISSt\r^O. 2 6/umXO. 2 6/Lim«O^JgU5F'5';U^ 
h'1-v-;KDT^<^)ilS6^0. 2 6 

roiSg(Dg'J^^J■^ (Mm) □>^^>*-;Ua)SI« 
S (CH) i:L/c. 

/i^-z/m^ (1 L 1 s) 

^fi+JgitiO. 2 6Mm<^^'rv-7'>K-X^-X/\°'5» 

-> (1 L 1 s) ^cfc^,^T. 5'r>'/\°'S'-y<^)±JBsa5® 
tu 

0. 9XLb<La<1. IXLb 

1. 0XLb<Lc<1. 3XLb 

-> (1 L 1 S) 0>/\°^i->fK« (1 L 1 S) "ft 

»" ^tiim(Dt^. n^->mvz d l i s) 

Ji^-ymiii (1 L 3S) 

5 -< - xom^mns 0 . 2 6m m<DmmiLt - 

> (1L3S) ^c£^,^T. >/t^-v©±^fl[)!ii 

u 

0. 9xLb<La<1. 1 xLb 

1.0xLb<Lc<1.3xLb 
^|5|^tc2SSrS<»:*. »ffiSl/<^?-> (1L3S) (0 

/t4»->m« (1 L3S) 3!>« -s»- iu -f-nJitno 

i:*. J<^->m-^ (1 L3S) «« -^Fft" iLZ-c. 
(CH) 

SaH-*^0. 2 6MmX0. 2 6Mma):^Jgb^'?;U* 

fliSP<3DitS^Dbt U 

O. 7<D t/D b< 1 . 4 
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H) ft-? "ssf" i:L. ^txiyL9Uotf^. i<^->mvt 

■ (CH) )!)^ tLtco 

[0 0 6 9] (A) ^S^itO^fig 

^ee^yi 

p-T'-b h+'VX^UV'l 08 g (0. 6 7^;U) . T 

^'J;UKt-:?>;U3 2g (o. 2 5^;U) . SulBS; 
(7) TS*tl5S«#-r«7''57iJ;HE-t'y,l?;i,-;H 

7g (0. 0 8t;l/) 33<ti;2, 2' 

^□rhuyue. 6g^. euv-jfu =i-;wty p< 

f^yl/X-T^yl/ 1 5 7 glCjSPL. ^SSHSTx 7 0°C 

iliSifflflitcSfiy P tr U > •J^ 'J Z] -/b t / ^;l/x- 7^ 
;H 5 7 g*lJD^fc<7)-6x pt^ty-ZH 5 7 g. hUX 

f^/UZS > 7 4 g SsJ:Xf^ 1 3 g *1)D^T. J^jSjlaST 

(i, Mw6M 5, 0 0 0. Mw/Mn*(«1. 8 5T'S 
U> 13C-NMRi*WC0jgS. p-fc: KP+->7.^U> 

««^*/UJt)!)\ 67 : 24 : 9T'»ofc. JKDffiflg 

(A-1) t-r«. 

[0 0 7 0] ^^«IJ2 

p-t Kn4^->7.^L'>8 6 g (0. 7 2^yU) . 
iJ)Vmt-y^H20g (0. 1 S^^U) i5j:lfBijlBie 
(1 6) T'S*n%»«WrS7'^7y;Hfhg->^Ox 
*r;U2 6g (0. 1 3t;U) 'J:t^-*t> ^ 20 g 

fr&rsfc, :*t^T^ C(DSgjait2, 2' -T'^^'eX'TV 
:f^p-hU/U6. Sg^JD^T. §«SH»T> 7 0 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
2Ar\ the drawings, any words are not translated 



CLAIMS 
[Claim(s)] 

[Claim 1] (A) The copolymer which has three sorts of repeating units expressed with the following general formula 
(1), a general formula (2), and a general formula (3) and which serves as alkali fusibility under existence of an acid, 
and the radiation-sensitive resin constituent characterized by containing (B), radiation-sensitive acid generator, 
[Formula 1] 




(1> 



In [general formula (1). R1 shows a hydrogen atom or a methyl group. ] 
[Formula 2] 



r2 

— ^CH2— C-^ ... (2) 



0=0 
I 

o 
I 

CHg -C-CH3 
CH 



3^ 

In [general formula (2), R2 shows a hydrogen atom or a methyl group. ] 
[Formula 3] 

— ... (3> 

C-0 
I 

o 

In [general formula (3). R3 shows a hydrogen atom or a methyl group, and R4 shows the univalent radical on which a 
carbon number has seven or more alicyclic frames. ] 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention]- 
[0001] 

[Field of tiie Invention] This Invention is concerned with a radiation-sensitive resin constituent, and relates to a 
radiation-sensitive resin constituent useful as a resist suitable in more detail for micro processing which uses the 
various radiations like ultraviolet rays, far ultraviolet rays, an X-ray. or a charged-particle line. 
[0002] 

[Description of the Prior Art] In the field of micro processing represented by manufacture of an integrated circuit 
device, in order to obtain the higher degree of integration of an integrated circuit, detailed-ization of the design rule 
in lithography is advancing quickly, and development of the lithography process which is stabilized and can perform 
highly precise micro processing with a line breadth of 0.5 micrometers or less is strongly promoted in recent years. 
However, by the approach using a conventional visible ray (wavelength of 700-400nm) and a conventional near 
ultraviolet ray (wavelength of 400-300nm). the depth of focus with broader difficult therefore forming such a detailed 
pattern with high precision can be attained, and the lithography process using the radiation of short wavelength 
(wavelength of 300nm or less) effective in detailed-izing of a design rule is proposed. As a lithography process using 
the radiation of such short wavelength, the approach of using charged-particle lines, such as far ultraviolet rays, 
such as a KrF excimer laser (wavelength of 248nm) and an ArP excimer laser (wavelength of 193nm). and X-rays, 
such as a synchrotron radiation line, or an electron ray, is proposed, for example. And as a high resolution resist 
corresponding to the radiation of these short wavelength, a "chemistry magnification mold resist" Is advocated by 
the International business machine (IBM) company, and amelioration of current and this chemistry magnification 
mold resist is advanced energetically. A chemistry magnification mold resist generates an acid by the exposure 
(henceforth "exposure") of the radiation to the radiation-sensitive acid generator contained in it, by the catalysis of 
this acid, in a resist coat, chemical reactions (for example, a polar change, cleavage of a chemical bond, crosslinking 
reaction, etc.) are made to occur, and the solubility over a developer forms a pattern using the phenomenon of 
changing in the exposure section. To and the thing which shows the comparatively good resist engine performance 
among the conventional chemistry magnification mold resists The resin which protected the alkali compatibility 
radical in alkali fusibility resin by t-butyl ester group or the t-butoxycarbonyl group as a resinous principle (refer to 
JP.2-27660,B), The resin which protected the alkali compatibility radical in alkali fusibility resin by the ketal radical 
(refer to JP.7-140666,A). The resist which used Wie resin (refer to JP.2-161436.A and JP,5-249682.A) which 
protected the alkali compatibility radical in alkali fusibility resin by the acetai radical is known. However, there is a 
problem of a proper in these chemistry magnification mold resists, respectively, and being especially accompanied by 
various difficulties on the occasion of the utilization to micro processing with a design dimension of 0.25 
micrometers or less is pointed out. That is, although the application is subdivided and the various chemistry 
magnification mold resists known today could generally be resolved in the good configuration with Rhine - and - 
tooth-space pattern, or the isolated pattern, they had the problem that resolution was inadequate as a contact hole. 
Moreover, by the spread of multimedia, the design of a device is diversified, it can resolve further in a configuration 
good not only to usual Rhine - and - tooth-space pattern but any of an isolated pattern and a contact hole also 
from the semantics of reduction of the manufacturing cost by the rapid fall of a device price, and development of 
the chemistry magnification mold resist which can respond to versatility has come to be called for strongly in recent 
years. 
[0003] 

[Problem(s) to be Solved by the Invention] in view of such a situation, this invention is found out. as a result of 
examining the constituent of a chemistry magnification mold resist in a detail further, and the technical problem can 
respond effective in various radiations, in any [ of Rhine - and - tooth-space pattern, an isolated pattern, and a 
contact hole ] case, can resolve the pattern of a good configuration with high resolution, and is to offer the 
radiation-sensitive resin constituent useful as a chemistry magnification mold positive resist which can respond to 
versatility, 
[0004] 

[Means for Solving the Problem] According to this invention, said technical problem is the copolymer which has 
three sorts of repeating units expressed with the (A) following general formula (1). a general formula (2), and a 
general formula (3) and which serves as alkali fusibility under existence of ah acid and the radiation-sensitive resin 
constituent characterized by containing (B) radiation-sensitive acid generator, and [0005]. 
[Formula 1] 

[0006] In [general formula (1). Rl shows a hydrogen atom or a methyl group. ] 

[0007] 

[Formula 2] 

[0008] In [general formula (2). R2 shows a hydrogen atom or a methyl group. ] 
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[0009] 
[Formula 3] 

[0010] In [general formula (3), R3 shows a hydrogen atom or a methyl group, and R4 shows the univalent radical on 
which a carbon number has seven or more alicyclic frames. ] Be alike is attained. 
[001 1] Hereafter, this invention is explained to a detail. 

(A) the (A) copolymer used in copolymer this invention The repeating unit expressed with said general formula (1) (it 
Is hereafter called "a repeating unit (1)".) The repeating unit expressed with said general formula (2) (it is hereafter 
called "a repeating unit (2)".) And the repeating unit expressed with said general formula (3) (it is hereafter called "a 
repeating unit (3)".) It consists of a copolymer which has three sorts of repeating units and which serves as alkali 
fusibility under existence of an acid A repeating unit (1) is R1. The unit and R1 which are a hydrogen atom It can 
consist only of either of the units which are methyl groups, and these units can be intermingled (A) — the content 
of the repeating unit (1) in a copolymer — all repeating units — receiving — usually — 10 - 75-moI % — desirable - 
- 20 - 70~mol % — it is 40 - 70-mol % still more preferably. In this case, when an adhesive property with a substrate 
may fall [ the content of a repeating unit (1) ] less than [ 10 mol % ], a resist pattern may separate and 75-mol % is 
exceeded on the other hand, the difference of the dissolution rate to the alkali developer of the exposure section 
and a non-exposed area becomes small, and there is an inclination for resolution to fall. 

[0012] Next, a repeating unit (2) is R2. The unit and R2 which are a hydrogen atom It can consist only of either of 
the units which are methyl groups, and these units can be intermingled (A) — the content of the repeating unit (2) 
in a copolymer — alt repeating units — receiving — usually — 10 - 70-mol % — desirable — 15 - 60-Tmol % — it is 
20 - 50~mol % still more preferably. In this case, less than [ 10 mol % ]. when a dissolution rate [ as opposed to the 
alkali developer of the exposure section in the content of a repeating unit (2) ] falls, there is a possibility that 
pattern formation may become difficult and 70-mol % is exceeded on the other hand, the amounts of the benzene 
ring in the (A) copolymer run short, and there is an inclination for dry etching resistance to fall. 
[0013] Next a repeating unit (3) is R3. The unit and R3 which are a hydrogen atom It can consist only of either of • 
the units which are methyl groups, and these units can be intermingled, moreover, a repeating unit (3) — setting — 
R4 ****** — the univalent radical on which a carbon number has the alicyclic frame of 7-15 is desirable, and can 
mention the radical expressed with following type (4) - (23) as a univalent radical which has such a desirable 
alicyclic frame, for example. 
[0014] 
[Formula 4] 

... <:4) 





[0015] In [type (4), R5 shows a hydrogen atom or a methyl group. ] 
[0016] 

[Formula 5] ' 

CHg— ... (5) 
r6 

[0017] In [type (5), R6 shows a hydrogen atom or a methyl group/and R7 shows a hydrogen atom or a 
hydroxymethyl group. ] 
[0018] 
[Formula 6] 



C6> 




[0019] 
[Formula 7] 




(7) 



(m MettcHg (jiiT. wm o 

[0020] 
[Formula 8] 
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CHs 

[0021] 
[Formula 9] 
CH3 




(8) 



(9) 



[0022] 
[Formula 10] 
CH3 



CH 



[0023] 
[Formula 11] 
CH2- 





.. (1 0> 



(1 1) 



[0024] 
[Formula 12] 
CH3 




[0025] 

[Formula 13] 
CH3 




<1 2> 



(1 3) 



[0026] 
[Formula 14] 

CH3 




(1 4> 



[0027] 

[Formula 15] 




(1 5) 
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[Formula 16] 




(1 6) 



[0029] 

[Formula 17] 



-CH 



[0030] 

[Formula 18] 




CH2 OH ... (1 7) 




CH2— <1 8) 



CH2OH 
[0031] 

[Formula 19] 




... (1 9) 



[0032] In [type (1 9). R8 and R9 show a hydrogen atom or a methyl group independently of mutual. ] 

[0033] 

[Formula 20! 



... (2 0) 



[0034] In [type (20). RIO shows a.hydrogen atom or a methyl group. ] 

[0035] 

[Formula 21] 



(2 1) 




[0036] in [type (21). n is 1 or 2. ] 
[0037] 

[Formula 22] 



<22) 




[0038] In [type (22), R1 1 shows a hydrogen atom or a hydroxyl group. ] 
[0039] 

[Formula 23] 



<2 3) 



[0040] A norbornyl radical, an isobomyl radical, a tricycio deca nil radical, an adamanthyl radical, an adamanthyl 
methyl group, a tricycio [5,2.1.0] deca nil radical, etc. are desirable among the univalent radicals on which these 
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carbon numbers have seven or more alicyclic frames. The monomer which gives a repeating unit (3) can be obtained 
by making it react at a room temperature for about 1 hour, after a carbon number trickles acrylic-acid (meta) 
chloride into the solution which dissolved the univalent alcohols which have seven or more alicyclic frames in the 
desiccation methylene chloride solvent below the freezing point under existence of a base (for example, pyridine). 
(A) — the content of the repeating unit (3) in a copolymer — all repeating units — receiving — usually — 5 - 50- 
mol % — desirable — 5 - 40-mol % — it is 5 - 30-mol % still more preferably. In this case, when there is a possibility 
that the engine performance of Rhine - whose content of a repeating unit (3) is the description of the radiation- 
sensitive resin constituent of this invention in less than [ 5 mol % ] and - tooth-space pattern, an isolated pattern, 
and contact hole combination cannot demonstrate enough and 50-mol % is exceeded on the other hand, the 
amounts of the benzene ring in the (A) copolymer run short, and there is an inclination for dry etching resistance to 
fall. 

[0041] Furthermore, the (A) copolymer can also have other repeating units by the case. As a monomer which gives 
such other repeating units For example, styrene (alpha-methyl);o-hydroxystyrene, such as styrene, alpha methyl 
styrene, p-methyl styrene, and p-methyhalpha methyl styrene. o-t-butoxy styrene, o-1-methoxyethoxy styrene. o- 
1-ethoxy ethoxy styrene, o-hydroxy-alpha methyl styrene, o-t-butoxy-alpha methyl styrene. o-hydroxy (alpha- 
methyl) styrene or its derivative:m-hydroxystyrene, such as o-1-m ethoxy ethoxy-alpha methyl styrene and o-1- 
ethoxy ethoxy-alpha methyl styrene, m-t-butoxy styrene. m-1-methoxyethoxy styrene, m-1 -ethoxy ethoxy 
styrene, m-hydroxy-alpha methyl styrene, m-t-butoxy-alpha methyl styrene. m-hydroxy (alpha-methyl) styrene or 
its derivative:p-t-butoxy styrene. such as m-1-methoxyethoxy-alpha methyl styrene and m-1 -ethoxy ethoxy-alpha 
methyl styrene. p-1-methoxy ethoxy styrene, p-1 -ethoxy ethoxy styrene. p-t-butoxy-alpha methyl styrene. p-1- 
methoxyethoxy-alpha methyl styrene. The derivative of p-hydroxy (alpha-methyl) styrene, such as p-1 -ethoxy 
ethoxy-alpha methyl styrene; (meta) An acrylic acid, A crotonic acid, a leather acid, a maleic acid, a maleic 
anhydride, a fumaric acid, an itaconic acid. Unsaturated carboxylic acid (anhydride), such as itaconic acid anhydride, 
mesaconic acid, a citraconic acid, and an anhydrous citraconic acid; The methyl ester of said unsaturated carboxylic 
acid. Ethyl ester, n-propyl ester, i-propyl ester, n-butyl ester, i-butyl ester, sec-butyl ester, t-butyl ester (however, 
acrylic-acid (meta) t-butyl is removed.) n-pentyl ester, n-hexyl ester. 2-hydroxyethyl ester, 2-hydroxy propyl ester. 
3-hydroxy propyl ester. 2 and 2-dimethyl-3-hydroxy propyl ester, cyclohexyl ester, Ester, such as benzyl ester; 
(meta) Acrylonitrlle. cyanidation vinylidene. Croton nitril, leather acid nitril. mallein nitril, fumaronitrile. 
Unsaturated nitrile. such as ITAKON nitril. mesa KONNITORIRU. and SHITORAKONNITORIRU; (meta) Acrylamide, A 
croton amide, a **** leather acid amide, a mallein amide, a fumaric amide. Partial saturation amides, such as an 
rrAKON amide, mesa KONAMIDO. and SHITORAKONAMIDO; Maleimide. Partial saturation imide. such as N-phenyl 
maleimide; (meta) Unsaturated alcohol, such as allyl alcohol Other vinyl compounds, such as vinyl aniline, 
vinylpyridines, N-vinyl-epsilon caprolactam, N-viny{ pyrrolidone, N-vinyl imidazole, and N-vinylcarbazoIe. can be 
mentioned. The monomer which gives the repeating unit expressed with the following general formula (24) among 
other monomers of these is desirable. 
[0042] 
[Formula 24] 

Rl2 

— ^CH2— C-^ ... (2 4) 

lis 

[0043] In [general formula (24), R12 shows a hydrogen atom or a methyl group, and R13 is a hydrogen atom, a cyano 
group, and the following formula [0044]. 
[Formula 25] 

-COOR^* ... (2 5) 

[0045] {— however. R14 shows the shape of a straight chain, the letter of branching, or the annular alkyi group 
(however, t-butyl is removed.) of carbon numbers 1-10. The radical or the following type [0046] expressed with} 
[Formula 26] 

— . , (2 6) 

[0047] (~ however. R15 shows a hydrogen atom, a t-butoxy radical, or a 1 -ethoxy ethoxy radical.) — the radical 
expressed is shown. ] 

Especially the desirable monomers that give other repeating units are styrene, p-t-butoxy styrene. p-1 -ethoxy 
ethoxy styrene. a methyl acrylate (meta). an ethyl acrylate (meta). acrylic-acid (meta) cyclohexyl, etc. The monomer 
which gives a repeating unit besides the above is independent, or two or more sorts can be mixed and used for it 
(A) Although the content of other repeating units in a copolymer is generally 40 or less % of the weight to all 
repeating units. 5 - 30% of the weight of its range may be desirable. 

[0048] (A) — a copolymer — for example. (**) — p-hydroxy (alpha-methyl) styrene, acrylic-acid (meta) t-butyl. 
and acrylic-acid (meta) ESUERU corresponding to a general formula (3) the approach of copolymerizing directly, and 
(*♦) — under basic conditions, after copolymerizing p-acetoxy (alpha-methyl) styrene, acrylic-acid (meta) t-butyl. 
and acrylic-acid (meta) ESUERU corresponding to a general formula (3) A part of acetoxy radical [ at least ] of p- 
acetoxy (alpha -methyl) styrene unit in a copolymer can be manufactured by the approach of performing a hydrolysis 
reaction and/or a solvolysis reaction etc. A radical polymerization initiator can be used for the polymerization in the 
approach of said (b) or (b), it can add a molecular weight modifier if needed, and can carry it out by proper 
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approaches, such as a bulk polymerization, solution polymerization, a precipitate polymerization, an emulsion 
polymerization, a suspension polymerization, and a massive-suspension polymerization. As said radical 
polymerization initiator, - azobis (4-cyano valeric acid), and - azobisisobutyronitril. and benzoyl peroxide, lauroyi 
peroxide, 2. and 2 '4, 4'-azobislsobutyronitril. 4, and 4 *2, 2'-azobis (4-methoxy-2,4-dimethylvaleronitrile) etc. can be 
mentioned, for example. These radical polymerization initiators are independent, or can mix and use two or more 
sorts. Moreover, as said molecular weight modifier, xantho genes, such as mercaptans; dimethyl xantho gene 
disulfide, such as halogenated hydrocarbonin-hexyl mercaptans, such as a carbon tetrachloride, chloroform, and 
'carbon tetrabromide, n octyl mercaptan. n~dodecyl mercaptan. t-dodecyl mercaptan, thioglycolic acid, and a thio 
propionic acid, and diisopropyl xantho gene disulfide, TAPINOREN, an alpha-methyl-sty re ne dimer, etc. can be 
mentioned, for example. These molecular weight modifiers are independent, or can mix and use two or more sorts. 
£0049] (A) — the polystyrene equivalent weight average molecular weight (henceforth "Mw") by the gel permeation 
chromatography (GPC) of a copolymer — usually — 1,000-100.000 — desirable — 3.000-40,000 — it is 3.000- 
30,000 still more preferably. In this case, when there is an inclination for Mw of the (A) copolymer to fall [ the 
sensibility as a resist, thermal resistance, etc. ] less than by 1.000 and 100,000 is exceeded on the other hand, there 
is an inclination for the solubility over a developer to fall, moreover, the ratio (Mw/Mn) of Mw of the (A) copolymer, 
and the polystyrene conversion number average molecular weight (henceforth "Mn") by gel permeation 
chromatography (GPC) — usually — 1.0-5.0 — it is 1.0-2.0 preferably. In this invention, the (A) copolymer is 
independent, or two or more sorts can be mixed and used for it. Moreover, unless the homogeneity of the paint film 
at the time of applying the radiation-sensitive resin constituent of this invention to a substrate is spoiled, other 
resin and low molecular weight compounds with sufficient compatibility with the (A) copolymer can be blended and 
used for the (A) copolymer. In this case, below 50 weight sections of other resin and the amount of the sum total 
used of a low molecular weight compound are desirable to the (A) copolymer 100 weight section. 
[0050] (B) (B) radiation-sensitive acid generator (henceforth "(B) acid generator") used in radiation-sensitive acid 
generator this invention consists of a compound which generates an acid by exposure. (B) As an acid generator, ** 
onium salt compound which carries out the following. ** sulfone compound, ♦* sulfonate compound. ** sulfone imide 
compound, ** diazomethane compound, etc. can be mentioned, for example. 

*♦ As an onium salt compound onium salt compound, iodontum salt, sulfonium salt, phosphonium salt, diazonium salt, 
ammonium salt pyridinium salt. etc. can be mentioned, for example. As an example of an oniiim salt compound, bis 
(4-t-buthylphenyl) iodonium trifluorom ethane sulfonate, Bis(4-t-buthylphenyl) iodonium nonafluorobutane sulfonate, 
Bis(4-t-buthylphenyl) iodonium pyrene sulfonate. Bis(4-t-buthyl phenyl) iodonium dodecylbenzene sulfonate. Bis(4- 
t-buthylphenyl) iodonium p-toluene sulfonate. Bis (4-t-buthylphenyl) iodonium benzene sulfonate, Bis(4-t- 
buthylphenyl) iodonium 10-camphor sulfonate, Bis(4-t-buthylphenyl) iodonium octane sulfonate. Diphenyliodonium 
trifluoromethane sulfonate, diphenyliodonium nonafluorobutane sulfonate, Diphenyliodonium pyrene sulfonate, 
diphenyliodonium dodecylbenzene sulfonate, Diphenyliodonium p-toluene sulfonate, diphenyliodonium benzene 
sulfonate, Diphenyliodonium 10-camphor sulfonate, diphenyliodonium octane sulfonate, Triphenylsulfonium 
trifluoromethane sulfonate, triphenylsulfonium nonafluorobutane sulfonate, Triphenylsulfonium naphthalene sulfonate, 
triphenylsulfonium 10-camphor sulfonate. Triphenylsulfonium octane sulfonate, triphenylsulfonium 
hexafluoroantimonate, 4-t-butoxy phenyl diphenyl sulfonium nonafluorobutane sulfonate, 4-t-butoxy phenyl diphenyl 
sulfonium 10-camphor sulfonate, 4-hydroxyphenyl benzyl methyl sulfonium p-toluene sulfonate, etc. can be 
mentioned. 

[0051] ** As a sulfone compound sulfone compound, a beta-keto sulfone. beta-sulfonyl sulfones, these alpha-diazo 
compounds, etc. can be mentioned, for example. As an example of a sulfone compound, a phenacyl phenyl sulfone. a 
mesityl phenacyl sulfone. bis(phenyl sulfonyl) methane. 4-tris phenacyl sulfone, etc. can be mentioned. 
** As a sulfonate compound sulfonate compound, an alkyi sulfonate, a halo a Iky I sulfonate, an aryl sulfonate, imino 
sulfonate, etc. can be mentioned, for example. As an example of a sulfonate compound, benzoin tosylate. pyrogallol 
tris trifluoromethane sulfonate, pyrogallol methansulfonic acid triester. nitrobenzyl -9, 10-diethoxy anthracene-2- 
sulfonate, alpha-methylol benzoin tosylate, alpha-methylol benzoin octane sulfonate, alpha-methylol benzoin 
trifluoromethane sulfonate, alpha-methylol benzoin dodecyl sulfonate, etc. can be mentioned. 

** As a sulfone imide compound sulfone imide compound, the compound expressed with the following type (27) can 
be mentioned, for example. 
[0052] 
[Formula 27] 

O 

II 

/^\ 

Q N-OSOo—R^^ ... (2 7) 

II 

O 

[0053] In [type (27). Q shows divalent radicals, such as an alkylene group, an aryiene radical, and an ARUKO xylene 
radical, and R16 shows univalent radicals, such as an alkyl group, an aryl group, a halogenation alkyI group, and a 
halogenation aryl group. ] 

As an example of a sulfone imide compound, N-(trifluoromethyl sulfonyloxy)succinimide, N-(trifluoromethyl 
sulfonyloxy)phtalimide. N-(trifluorom ethyl sulfonyloxy) diphenyl maleimide, The N-(trifluoromethyl sulfonyloxy) 
bicycio [2.2.1] hept-5-en -2. 3-dicarboxyimide, The N-(trifluoromethyl sulfonyloxy)- 7-OKIS A bicycio [2.2.1] hept-5- 
en -2. 3-dicarboxyimide, The N-(trifluoromethyl sulfonyloxy) bicycio [2.2.1] heptane -5, 6-oxy — 2, 3- 
dicarboxyimide. N-(trifluoromethyl sulfonyloxy) naphthyl imide. N-(camphor sulfonyloxy) succinimide. N-(camphor 
sulfonyloxy) phthalimide. N-(camphor sulfonyloxy) diphenyl maleimide. The N-(camphor sulfonyloxy) bicycio [2.2.1] 
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hept-5-en -2, 3-dtcarboxyinfiide, The N-(camphor suIfony!oxy)-7-OKISA bicyclo [2.2,1] hept-5-en -2. 3- 
dicarboxyimide, The N-(camphor sulfonyloxy) bicyclo [2.2.1] heptane *-5, 6-oxy — 2, 3-dicarboxyimide. N-(camphor 
sulfonyioxy) naphthyl imide, N-(4~methylphenyl sulfonyloxy) succinimide, N-(4-methylphenyl sulfonyloxy) 
phthalimide. N-<4- methyl phenyl sulfonyloxy) diphenyl maleimide. The N-(4-methyiphenyl sulfonyloxy) bicyclo [2.2.1] 
hept-5-en -2, 3-dicarboxyimide, The N-<4-methylphenyl sulfonyloxy)'-7-OKlSA bicyclo [2,2.1] hept-5-en -2, 3- 
dicarboxyimide, The N-(4-methylphenyl sulfonyloxy) bicyclo [2.2.1] heptane -5. 6-oxy — 2. 3-dicarboxyimide. N-(4- 
methylphenyl sulfonyloxy) naphthyl imide, N-(2-trifluo rem ethyl phenyl sulfonyloxy) succinimide. N-(2-trifluoromethyI 
•phenylsulfonyloxy) phthalimide. N-(2-trifluorom ethyl phenylsulfonyloxy) diphenyl maleimide. The N-(2~trifluoromethyl 
phenylsulfonyloxy) bicyclo [2.2.1] hept-5-en -2. 3-dicarboxyimide, The N-(2-tnfluorom ethyl phenylsulfonyloxy )-?- 
OKISA bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide. The N-(2-trifluoromethyl phenylsulfonyloxy) bicyclo [2,2.1] 
heptane -5, 6-oxy — 2, 3-dicarboxymide. N-(2-trifluoromethyl phenylsulfonyloxy) naphthyl imide, N-(4-fluoro 
phenylsulfonyloxy) succinimide. N-(4-fluoro phenylsulfonyloxy) phtiialimide, N-(4--fluoro phenylsulfonyloxy) diphenyl 
maleimide, The N-(4-fluoro phenylsulfonyloxy) bicyclo [2.2.1] hept-5-en -2. 3-dicarboxyimide. The N-(4-fluoro 
phenylsulfonyloxy)-7-0KISA bicyclo [2,2.1] hept-5-en -2. 3-dicarboxyimide. The N-(4-fluoro phenylsulfonyloxy) 
bicyclo [2.2.1] heptane -5, 6-oxy — 2, 3-dicarboxyimide, N-(4-fluoro phenylsulfonyloxy) naphthyl imide, etc. can be 
mentioned. 

[0054] ** As a diazomethane compound diazomethane compound, the compound expressed with the following type 

(28) can be mentioned, for example. 

[0055] 

[Formula 28] 

Ri7-S02— C-SOg— ... (2 8) 

[0056] In [type (28), R17 and R18 show univalent radicals, such as an alkyl group, a cycloalkyl radical, an aryl group, 
a halogenation alkyl group, and a halogenation aryl group, mutually independently. ] 

As an example of a diazomethane compound, bis(trifluoromethylsulfonyl) diazomethane, bis(cyclohexyi sulfonyl) 
diazomethane, bis(pheny! sulfonyl) diazomethane, bis(p-tosyl) diazomethane. methyl suifonyl-p-tosyl diazomethane. 
1-cyclohexyl sulfonyl-1-(1 and 1 -dimethyl ethyl sulfonyl) diazomethane, bis(1 and 1 -dimethyl ethyl sulfonyl) 
diazomethane, etc. can be mentioned, 

[0057] The compound which generates tri^uoro methansulfonic acid, a nonafluorobutane sulfonic acid, p- 
toiuenesulfonic acid, and 10-camphor sulfonic acid among these (B) acid generators is desirable. As an example of 
such a desirable (B) acid generator Bis(4-t-buthylphenyl) iodonium trifluoromethane sulfonate, Bis(4-t-buthyl phenyl) 
iodonium nonafluorobutane sulfonate, Bis(4-t-buthy I phenyl) yaw DONIU p-toluene sulfonate. Bis(4-t-buthylphenyl) 
iodonium 10-camphor sulfonate. Diphenyliodonium trifluorom ethane sulfonate, diphenyliodonium nonafluorobutane 
sulfonate, Diphenyliodonium p-toluene sulfonate, diphenyliodonium 10-camphor sulfonate, Triphenylsulfonium 
trifluoromethane sulfonate, triphenylsulfonium nonafluorobutane sulfonate. Triphenylsulfonium 10-camphor sulfonate, 
4-t-butoxy phenyl diphenyl sulfonium nonafluorobutane sulfonate, 4-hydroxyphenyl benzyl methyl sulfonium p- 
toluene sulfonate, N-(trifluoromethyl sulfonyloxy)succinimide, N-(trifluoromethyl sulfonyloxy)phtalimide, N- 
(trifluoromethyl sulfonyloxy) diphenyl maleimide. The N-(trifluoromethyl sulfonyloxy) bicyclo [2.2.1] hept-5-en -2. 3- 
dicarboxyimide. The N-(trif1uoromethyl sulfonyl oxy)-7-OKIS A bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The 
N-(trifluorom ethyl sulfonyloxy) bicyclo [2.2.1] heptane -5, 6-oxy — 2, 3-dicarboxyimide. N-(trifluoromethyl 
sulfonyloxy) naphthyl imide, N-(camphor sulfonyloxy) succinimide, N-(camphor sulfonyloxy) phthalimide, N-{camphor 
sulfonyloxy) diphenyl maleimide. The N-(camphor sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The 
N-(camphor sulfonyloxy )-7-0KlSA bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(camphor sulfonyloxy) 
bicyclo [2.2.1] heptane -5, 6-oxy — 2, 3-dicarboxyimide. N-(camphor sulfonyloxy) naphthyl imide. etc. can be 
mentioned- In this invention, the (B) acid generator is independent, or two or more sorts can be mixed and used for 
it. 

[0058] (B) the amount of the acid generator used — per (A) copolymer 100 weight section — usually — 0.5 - 20 
weight section — it is 1 - 1 0 weight section preferably. In this case, when there is a possibility that the amount of 
the (B) acid generator used may become difficult [ making the chemical change by the catalysis of the acid 
generated by exposure occur enough under in the 0.5 weight section ] and 20 weight sections are exceeded, in case 
a constituent is applied, spreading unevenness arises, or there is a possibility of generating the development 
remainder (Society for Cutting Up Men) etc.. at the time of development. 

[0059] In acid diffusion control agent this invention, it is desirable to blend the acid diffusion control agent which has 
the operation which controls the diffusion phenomenon in the resist coat of the acid produced from the (B) acid 
generator by exposure, and controls the chemical reaction in a non-exposing field which is not desirable. The 
preservation stability of a constituent improves by using such an acid diffusion control agent, and while resolution 
improves as a resist, line breadth change of the resist pattern by fluctuation of the length soaking time from 
exposure to the heat-treatment after exposure can be suppressed, and it becomes what was extremely excellent in 
process stability. As such an acid diffusion control agent, the nitrogen-containing organic compound from which 
basicity does not change with the exposure or heat-treatment in the formation process of a resist pattern is 
desirable, and it is the following formula (29) as the example. 
[0060] 

[Formula 29] 
r20 

r19-N-r21 ... (2 9) 

[0061] In [type (29). R19. R20. and R21 show a hydrogen atom, an alkyl group, a cycloalkyl radical, an aryl group, or 
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an aralkyi radical independently of mutual. ] It can come out and the compound (henceforth "a nitrogen-containing 
compound (0 ) expressed, the diamine compound (henceforth "a nitrogen-containing compound (II)") which has two 
nitrogen atoms in the same intramolecular, the polymer (henceforth "a nitrogen-containing compound (III)") which 
has three or more nitrogen atoms, an amide group content compound, an urea compound, a nitrogen-containing 
heterocyclic compound, etc. can be mentioned. 

[0062] As a nitrogen-containing compound (I), for example n-hexylamine. n-heptyl amine, Monoalkyl amines, such as 
n-octyl amine, n-nonyl amine, and n-DESH!RU amine; G n butylamine, G n-pentyl amine. G n-hexylamine. a G n- 
heptyl amine. DialkyI amines, such as a G n-octyl amine, a G n-nonyl amine, and a G n-DESHIRU amine; 
Triethylamine. Tree n propylamine, tree n butylamine, tree n-pentylamine. Tree n-hexylamine, a tree n-heptyl amine, 
a tree n-octyl amine, A tree n-nonyl amine, a tree n-DESHIRU amine, tricycio hexylamine, Alkylamine, such as 
dTcyclohexyl monomethylamine; An aniline. Aromatic amine, such as N-methylaniline, N.N-dimethylaniline, 2- 
methyl aniline, 3-methylaniline. 4-methylaniline, 4-nitroaniline. a diphenylamine, a triphenylamine, and a 
naphthylamine, can be mentioned. As a. nitrogen-containing compound (11), for example Ethylenediamine, N and N, N*. 
N'-tetramethylethylenediamine, Tetramethylenediamine. hexamethylenediamine. 4, and 4'-diamino diphenylmethane, 
A - diamine diphenyl ether, and 4 and 4 *4, 4'-diamino benzophenone. A 4 and 4'-diamino diphenylamine. 2. and 2-bis 
(4-aminophenyl) propane, A 2-(3-aminophenyl)-2-(4-aminophenyl) propane, A 2-(4-aminophenyl)-2-(3- 
hydroxyphenyl) propane, A 2-(4-aminophenyI)-2-(4-hydroxyphenyl) propane, 1. 4-screw [l-(4-aminophenyl)-1- 
methylethyl] benzene, 1, 3-screw [1-{4-aminophenyl)-1-methylethyl] Benzene etc. can be mentioned. As a 
nitrogen-containing compound (HI), the polymer of polyethyleneimine. the poly allylamine, and dimethylaminoethyl 
acrylamide etc. can be mentioned, for example. 

[0063] As said amide group content compound, a formamide, N-methyl formamide, N.N-dimethylformamide, an 
acetamide, N-methyl acetamide, N,N~dimethyiacetamide, a propione amide, a benzamlde, a pyrrolidone, N-methyl 
pyrrolidone, etc. can be mentioned, for example. As said urea compound, urea, methyl urea, 1. and 1 -dimethylurea, 1. 
3-dimethylurea, 1 , 1 and 3, 3-tetramethyl urea. 1 . 3-diphenyl urea, tree n-butyl thiourea, etc. can be mentioned, for 
example. As said nitrogen-containing heterocyclic compound, for example An imidazole, benzimidazole Imidazole 
derivatives, such as 4-methyl imidazole and 4-methyl-2-phenylimidazole; A pyridine, 2-methylpyridine, 4- 
methylpyridine, 2-ethylpyridine, 4-rethyI pyridine, 2-phenyl pyridine. 4-phenyl pyridine, an N-methyl-4-phenyl 
pyridine. Nicotine, a nicotinic acid, nicotinamide, a quinoline, 8-oxyquinoline, Pyrazine besides pyridines, such as an 
acridine. a pyrazole. pyridazine, Kino 2ARIN, a pudding, a pyrrolidine, a piperidine. a morpholine, 4-methyl morphollne, 
a piperazine, 1, 4-dimethyl piperazine, 1. 4-diazabicyclo [2.2.2] An octane etc. can be mentioned. 
[0064] A nitrogen-containing compound (I) and a nitrogen-containing heterocyclic compound are desirable among 
these nitrogen-containing organic compounds, and alkylamine is desirable especially in a nitrogen-containing 
compound (I), and pyridines are desirable especially in a nitrogen-containing heterocyclic compound. Said acid 
diffusion control agent is independent, or can mix and use two or more sorts. The amount of the acid diffusion 
control agent used is usually 0.005 - 5 weight section preferably [ it is desirable and ] to 0.001 - 10 weight section 
and a pan below 15 weight sections per (A) copolymer 100 weight section. In this case, when the amount of the acid 
diffusion control agent used exceeds 15 weight sections, there is an inclination for the development nature of the 
sensibility as a resist or the exposure section to fall. In addition, there is a possibility that the pattern configuration 
and dimension fidelity as a resist may fall that the amount of the acid diffusion control agent used is under the 0.001 
weight section depending on process conditions. 

[0065] Various kinds of additives of other, such as a surfactant and a sensiitizer, can also be blended with the 
radiation-sensitive resin constituent of this invention at other additive pans if needed. Said surface active agent 
shows the operation which improves the spreading nature of a constituent, striae SHON. the development nature as 
a resist, etc. As such a surface active agent, for example The polyoxyethylene lauryl ether, Polyoxyethylene 
stearylether, the polyoxyethylene oleyl ether, Polyoxyethylene octyl phenyl ether, the polyoxyethylene nonylphenyl 
ether, A polyethylene-glycol JiRAU rate and polyethylene-glycol distearate can be mentioned. As a commercial item 
For example, EFUTOPPU EF301, EF303. and EF352 (TOKEMU products company make). The megger facsimile F171 
and F173 (Dainippon Ink & Chemicals. Inc. make). Fluorad FC430 and FC431 (Sumitomo 3M make), the Asahi guard 
AG710. Sir chlorofluocarbon S-382, SG101. SG102. SC103, SC104. SC105, SC106 (Asahi Glass Co.. Ltd. make), 
KP34t (Shin-Etsu Chemical Co.. Ltd. make), the poly flows [ N / N and / 0.95 (product made from Kyoeisha Fats- 
and-oils Chemical industry) ] 0.75, etc. can be mentioned. The loadings of a surfactant are usually below 2 weight 
sections per (A) copolymer 1 00 weight section. By absorbing the energy of a radiation and transmitting the energy 
to the (B) acid generator, said sensitizer shows the operation which increases the amount of generation of the acid 
by exposure, and has the effectiveness of raising the sensibility of the appearance as a resist. Benzophenones. 
roses bengal, anthracene, etc. can be mentioned as an example of a desirable sensitizer. The loadings of a sensitizer 
are usually below 50 weight sections per (A) copolymer 100 weight section. Moreover, by blending a color and/or a 
pigment, the latent image of the exposure section can be made to be able to visualize, the effect of the halation at 
the time of exposure can be eased, and an adhesive property with a substrate can be further improved by blending 
an adhesion assistant. Furthermore, antihalation agents, such as for example, a 4-hydroxy-4 -methyl chalcpne, a 
configuration amelioration agent, a preservation stabilizing agent, a defoaming agent, etc. can also be blended as 
other additives. 

[0066] The radiation-sensitive resin constituent of solvent this invention is prepared as a constituent solution by 
filtering with the filter of about 0.2 micrometers of apertures, after dissolving in a solvent at homogeneity so that the 
concentration of total solids may usually become 10 - 40 % of the weight preferably five to 50% of the weight on the 
occasion of the use. As a solvent used for preparation of said constituent solution For example, ethylene glycol 
monomethyl ether acetate, ethylene glycol monoethyl ether acetate, Ethylene glycol monoalkyl ether acetate, such 
as ethylene glycol mono — n-propyl ether acetate and ethylene glycol mono — n-butyl ether acetate; Propylene 
glycol monomethyl ether. The propylene glycol monoethyl ether, the propylene glycol mono — n-propyl ether. 
Propylene glycol monoalkyl ether, such as propylene glycol mono — n-butyl ether; Propylene glycol wood ether. 
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Propylene glycol diethyl ether, the propylene GURIKORUJI-n-propyl ether, Propylene glycol dialkyi ether, such as 
propylene GURIKORUJI-n-butyl ether; Propylene-glycol-monomethyl-ether acetate. Propylene glycol monoethyl 
ether acetate, propylene glycol mono — n-propyl ether acetate. Propylene glycol monoalkyl ether acetate, such as 
propylene glycol mono — n-butyl ether acetate; Methyl lactate. Lactate, such as ethyl lactate, lactic-acid n-propyl. 
and lactic-acid i-propyl; Formic acid n-amyl. Formic acid l-amyl, ethyl acetate, n-propyl acetate, acetic-acid i- 
propyl, N-butyl acetate, acetic-acid i-butyl. n-pentyl acetate, acetic-acid i-pentyl. Aliphatic series carboxylate. 
such as propionic-acid i-propyl, propionic-acid n-butyl, and propionic-acid i-butyl; Hydroxyacetic acid ethyl, 2- 
hydroxy-2-m ethyl ethyl propionate, 2-hydroxy-3-methyl methyl butyrate. Methoxy ethyl acetate, ethoxy ethyl 
acetate, 3-methoxy methyl propionate^ 3-methoxy ethyl propionate. 3-ethoxy methyl propionate, 3-ethoxy ethyl 
propionate, 3-methoxy butyl acetate, 3-methyl-3-m ethoxy butyl acetate. 3-methyl-3-methoxy butyl propionate, 3- 
rnethyl-3-methoxy butyl butyrate, methyl acetoacetate. an ethyl acetoacetate. Other ester, such as methyl pyruvate 
and pyruvic-acid ethyl; Toluene, Aromatic hydrocarbon, such as a xylene; A methyl ethyl ketone, methyl propyl 
ketone. Methyl butyl ketone, 2-heptanone, 3-heptanone, 4~heptanone, Ketones, such as a cyclohexanone; lactone [, 
such as amides; gamma-butyrolactone, ]. such as N-methyl formamide, N.N-dimethylformamide, N-methyl 
acetamide, N.N-dimethylacetamide. and N-methyl pyrrolidone, can be mentioned. These solvents are independent, or 
they are used for them for two or more sorts, mixing. 

[0067] In case a resist pattern is formed from the radiation-sensitive resin constituent of formation this invention of 
a resist pattern As it mentioned above, the prepared constituent solution with proper spreading means, such as 
rotation spreading, flow casting spreading, and roll coating For example, by applying on substrates, such as a silicon 
wafer and a wafer covered with aluminum, a resist coat is formed and it heat-treats at the temperature of about 
70-160 degrees C beforehand by the case (it is hereafter called "prebake".). After carrying out it exposes through a 
predetermined mask pattern. As a radiation used in that case, charged-particle lines, such as X-rays, such as far 
ultraviolet rays, such as ultraviolet rays, such as i line (wavelength of 365nm), an ArF excimer laser (wavelength of 
193nm), and a KrF excimer laser (wavelength of 248nm), and a synchrotron radiation line, or an electron ray, are 
used, choosing suitably, corresponding to the class of (B) acid generator. Moreover, exposure conditions, such as 
light exposure, are suitably selected according to the combination presentation of a radiation-sensitive resin 
constituent the class of each additive, etc. In this invention, in order to raise the sensibility of the appearance of a 
resist coat, heat-treating after exposure (henceforth "postbake") is desirable. Although the heating condition 
changes according to the combination presentation of a radiation-sensitive resin constituent the class of additive; 
etc., it is usually 50-150 degrees C preferably 30-200 degrees C. Subsequently, a predetermined resist pattern is 
formed by usually developing the exposed resist coat using an alkali developer on the conditions for 1 0-50 degrees 
C, and developing time 30 - 200 seconds. As said alkali developer, for example An alkali-metal hydroxide, aqueous 
ammonia, Monod. G or the Tori-alkylamines, Monod, G, or the Tori-alkanolamines Heterocyclic amine, tetra- 
alkylammonium hydroxide, a choline. At least one sort of alkaline compounds, such as 1. S-diazabicycIo [5.4.0]-7- 
undecene. 1. and 5-diazabicycto [4.3.0]-5-nonene Usually, the alkaline water solution which dissolved one to 10% of 
the weight so that it might become 1 - 5% of the weight of concentration preferably is used. Moreover, optimum 
dose addition of water-soluble organic solvents and surfactants, such as a methanol and ethanol, can also be 
carried out at the developer which consists of said alkaline water solution. Thus, in using the developer which 
consists of an alkaline water solution, generally it rinses after development. In addition, since the effect of the basic 
impurity contained in an environmental ambient atmosphere is prevented on the occasion of formation of a resist 
pattern, a protective coat can also be prepared on a resist coat 
[0068] 

[Embodiment of the Invention] Hereafter, an example is given and the gestalt of operation of this invention is 
explained still more concretely. However, this invention is not restrained at all by these examples. Measurement of 
Mw and Mn in an example and the example of a comparison and evaluation of each resist were performed in the 
following way. 

It measured using Mw and the GPC column (G2000HXL 2 G3000HXL 1 ** [ G4000HXL 1 ]) by Mn TOSOH CORP. 
with the gel permeation chromatography (GPC) which makes mono dispersion polystyrene a criterion on flow rate a 
part for /and the elution solvent tetrahydrofuran of 1.0ml, and analysts conditions with a column temperature [ C ] 
of 40 degrees. 

The lower limit (micrometer) of the resist pattern resolved when light exposure which forms Rhine - and - tooth- 
space pattern (1L1S) with a resolution (1L1S) design line breadth of 0.26 micrometers in the line breadth of 1 to 1 is 
made into the optimal light exposure and exposed with this optimal light exposure was made into the resolution 
(1 LI S) of Rhine - and - tooth-space pattern (1 LI S). 

The lower limit (micrometer) of the Rhine pattern resolved when light exposure which forms a semi- isolated pattern 
(1L3S) with a design line breadth [ of a resolution (1L3S) Rhine pattern ] of 0.26 micrometers in the line breadth of 
1 to 3 is made into ihe optimal light exposure and exposed with this optimal light exposure was made into the 
resolution (1L3S) of a semi- isolated pattern (1L3S). 

The lower limit (micrometer) of the diameter of the lower limit section of the contact hole resolved when light 
exposure from which the diameter of the lower limit section of the contact hole in which a cross section is formed 
ctrculaHy is set to 0.26 micrometers when a resist pattern is formed using a resolution (OH) design dimension 
0.26micrometerxO-26micrometer rectangular reticle is made into the optimal light exposure and exposed with this 
optimal light exposure was made into the resolution (CH) of a contact hole. 

In Rhine - and - tooth-space pattern (1L1S) with a pattern configuration (ILIS) design line breadth of 0.26 
micrometers When setting [ the line breadth of the upper limit section of the Rhine pattern ] line breadth of Lb and 
the lower limit section to Lc for the line breadth of La and a center section and it is satisfied with coincidence of 
0.9xLb<La<l.lxLb and 1.0xLb<Lc<1.3xLb, The pattern configuration (1L1S) of Rhine - and - tooth-space pattern 
(1L1S) presupposed that it is "good", and when other, the pattern configuration (1L1S) presupposed that it is 
"poor". 
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[n a semi- isolated pattern (1L3S) with a design line breadth [ of a pattern configuration (1L3S) Rhine pattern ] of 
0.26 micrometers When setting [ the line breadth of the upper limit section of the Rhine pattern ] line breadth of Lb 
and the lower limit section to Lc for the line breadth of La and a center section and it is satisfied with coincidence 
of 0.9xLb<La<1.1xLb and 1.0xLb<Lc<1.3xLb. The pattern configuration (1L3S) of a semi- isolated pattern (1L3S) 
presupposed that it is "good", and when other, the pattern configuration (1L3S) presupposed that it is "poor". 
When setting the diameter of Dt and the lower limit section to Db for the diameter of the upper limit section of the 
contact hole in which a cross section is formed circularly when a resist pattern is formed using a pattern 
configuration (CH) design dimension 0.2 6micrometerx0.26micro meter rectangular reticle, and satisfying 
0.7<Dt/Db<L4, the pattern configuration (CH) of a contact hole presupposed that it is "good", and when other, the 
pattern configuration (CH) presupposed that it is "poor". 

C0069] (A) It dissolved in propylene-glycol-monomethyl-ether 157g. and the polymerization of the acrylic-acid 
isobomyl [ which has the radical expressed with example of synthetic composition Ip-acetoxy styrene 108g (0.67 
mols) of a copolymer, acrylic-acid t-butyl 32g (0,25 mols). and said formula (7) ]g [ 1 7 ] (0.08 mols) and 2, and 2'- 
azobislsobutyronltrii 6.6g was carried out at 70 degrees C under nitrogcn-gas-atmosphere mind for 8 hours. The 
reaction solution was dropped into a lot of hexanes after polymerization termination, and coagulation purification of 
the generation resin was carried out. Subsequently, after adding propylene-glycol-monomethyl-ether 157g to 
purification resin again, methanol 157g, triethylamine 74g, and 13g of water were added, and the hydrolysis reaction 
was performed under boiling point reflux for 8 hours. Then, after carrying out reduced pressure distilling off of a 
solvent and the triethylamine and dissolving the obtained resin in an acetone, it was dropped at underwater [ a lot 
of ]. the generated white powder was filtered, and it dried at 50 degrees 0 under reduced pressure overnight Mw 
was [ 15,000 and Mw/Mn ] 1.85 and the copolymerization mole ratio of p-hydroxystyrene, acrylic-acid t-butyl, and 
acrylic-acid isobomyl of this resin was 67:24:9 as a result of 13C-NMR analysis. Let this resin be a copolymer (A-1). 

[0070] After dissolving acrylic-acid tricyclo deca nil 26g (0.13 mols) which has the radical expressed with synthetic 
example 2p-hydroxystyrene 86g (0.72 mols), acrylic-acid t-butyl 20g (0.15 mols), and said formula (16) in dioxane 
120g, nitrogen gas performed bubbling for 30 minutes. Subsequently, 2 and 2'-azobisisobutyronitril 6,5g was added to 
this solution, and the polymerization was carried out at 70 degrees C under nitrogen-gas-atmosphere mind for 10 
hours. After polymerization termination, the reaction solution was dropped at underwater [ a lot of 1 and the 
generated white powder was filtered and it dried at 50 degrees 0 under reduced pressure overnight Mw was 
[ 13.000 and Mw/Mn ] 1,8 and the copolymerization mole ratio of p-hydroxystyrene, acrylic-acid t-butyl, and 
acrylic-acid tricyclo deca nil of this resin was 72:16:14 as a result of 13C-NMR analysis. Let this resin be a 
copolymer (A-2). 

[0071] As synthetic example 3 monomer, resin was compounded like the synthetic example 2 except having used p- 
hydroxystyrene 1 14g (0.71 mols), acrylic-acid t-butyl 19g (0.15 mols), acrylic-acid isobomyl 15g (0.07 mols). and 
styrene 8g (0.07 mols). Mw was [ 1 4.000 and Mw/Mn ] 1 .6 and the copolymerization mole ratio of p-hydroxystyrene, 
acrylic-acid t-butyl, acrylic-acid isobomyl. and styrene of this resin was 72:14:7:7 as a result of 13 C-NMR analysis. 
Let this resin be a copolymer (A- 3). 

[0072] After dissolving example of comparison composition 1 p-hydroxystyrene 72g, and 57g of t-butyl methacrylate 
in dioxane 150g, nitrogen gas performed bubbling for 30 minutes. Subsequently, 2 and 2'-azobis (4-methoxy-2.4- 
dimethylvaleronitrile) 1.9g was added to this solution, and the polymerization was carried out at 60 degrees C under 
nitrogen-gas-atmosphere mind for 7 hours. The reaction solution was dropped into a lot of hexanes after 
polymerization termination, and resin was made to solidify. Then, after remelting resin to dioxane, the actuation 
made to solidify by the hexane again was repeated several times, the unreacted monomer was removed, resin was 
filtered, it dried at 50 degrees C under reduced pressure overnight, and white resin was obtained. Mw is [ 27,000 and 
Mw/Mn of this resin ] 1.8 — the copolymerization mole ratio of p-hydroxystyrene and t-butyl methacrylate was 
61:39 as a result of 1 H-NMR analysis. Let this resin be a copolymer (a-1). 

[0073] oxalic acid after adding G t-BUCHlRUKA-BONE-TO 7.0g under stirring in the solution which dissolved 
example of comparison composition 2 Pori (p-hydroxystyrene) 1 2g. and triethylamine 5g in dioxane 50g and stirring 
at a room temperature in it for 6 hours — in addition, triethylamine was neutralized- Subsequently, after pure water 
washed the resin which trickled the reaction solution into underwater [ a lot of ], was made to solidif/ resin, and was 
solidified several times, it filtered, it dried at 50 degrees C under reduced pressure overnight, and white resin was 
obtained. Mw of this resin was what 9,200 and Mw/Mn are 2.8 and has the structure where 30% of the hydrogen 
atom of the phenolic hydroxyl group in Pori (p-hydroxystyrene) was permuted by the t-butoxycarbonyl group, as a 
result of 1 3 C-NMR analysis. Let this resin be a copolymer (a-2). 
[0074] 
[Example] 

After mixing each component shown in one to examples 1-10 and example of comparison 3 table 1 (however, the 
section is based on weight.) and considering as a homogeneity solution, it filtered with the membrane filter of 0.2 
micrometers of apertures, and the constituent solution was prepared. Then, after carrying out the spin coat of the 
class product solution on a silicon wafer, prebake was performed on the conditions shown in Table 2, and the resist 
coat of 0.7 micrometers of thickness was formed. Subsequently, by examples 1-9 and the examples 1-3 of a 
comparison, using stepper NSRby NIKON CORP.2005EX08A, it exposed with the KrF excimer laser (wavelength of 
248nm), and exposed with the electron ray in the example 10 using the electron-beam-lithography equipment for 
the straight-writing made from Hitachi Measuring instrument (acceleration voltage 50KeV). Then, after performing 
postbake on the conditions shown in Table 2 and carrying out alkali development with a paddle method for 45 
seconds at 23 degrees C using a tetramethylammonium hydroxide water solution 2.38% of the weight, it washed and 
dried with pure water and the resist pattern of a positive type was formed- The evaluation result of each resist is 
shown in Table 3. 

[0075] Each component other than the copolymer in Table 1 is as follows. 
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Acid generator B~1 : Bis(4-t-buthylphenyl) lodonium nonafluorobutane sulfonate. 8-2 : A screw trifluorom ethane 
sulfonate B~5:4-t-butoxy phenyl diphenyl sulfonium 10- (4-t-buthylphenyl) lodonium 10-camphor sulfonate 8 - 
3:dlphenyliodonium 10-camphor sulfonate 8-4: — triphenylsuJfonium — Camphor sulfonate, the B-6:N-(camphor 
sulfonyloxy) bicycio [2.2.1] heptane -5. 6-oxy— 2, 3-dicarboxyimide. acid diffusion control agent C- 1 :nicotinamide 
C-2:dlcyclohexyl monomethylamine C- 3:Tori n-octyl amine additive D-1: — bisphenol A D-2:2 and 2-bis(4-t- 
butoxy phenyl) propane solvent EL : Ethyl lactate EEP : 3-ethoxy ethyl propionate PGMEA : Propylene-glycol- 
monomethyl-ether acetate [0076] 
-[Table 1] 
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[0077] 
[Table 2] 
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[0078] 
[Table 3] 
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[0079] 

[Effect of the Invention] in any [ of Rhine - and - tooth-space pattern, an isoiated pattern, and a contact hole ] 
case, the radiation-sensitive resin constituent of this invention can resolve the pattern of a good configuration with 
high resolution^ can respond to versatility, and, moreover, can respond effective in various kinds of radiations like 
ultraviolet rays, far ultraviolet rays, an X-ray. or a chargedT>article line. Therefore, the radiation-sensitive resin 
constituent of this invention can be used very suitably as a chemistry magnification mold positive resist for 
semiconductor device manufacture expected that detailed-ization will advance further from now on. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
(J.In the drawings, any words are not translated. 
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